Combined RNA/DNA fluorescence in situ hybridization on whole-mount Drosophila ovaries.
DNA FISH (fluorescent in situ hybridization) analysis reveals the chromosomal location of the gene of interest. RNA in situ hybridization is used to examine the amounts and cell location of transcripts. This method is commonly used to describe the localization of processed transcripts in different tissues or cell lines. Gene activation studies are often aimed at determining the mechanism of this activation (transcriptional or posttranscriptional). Elucidation of the mechanism of piRNA-mediated silencing of genomic repeats is at the cutting edge of small RNA research. The RNA/DNA FISH technique is a powerful method for assessing transcriptional changes at any particular genomic locus. Colocalization of the RNA and DNA FISH signals allows a determination of the accumulation of nascent transcripts at the transcribed genomic locus. This would be suggest that this gene is activated at the transcriptional (or co-transcriptional) level. Moreover, this method allows for the identification of transcriptional derepression of a distinct copy (copies) among a genomic repeat family. Here, a RNA/DNA FISH protocol is presented for the simultaneous detection of RNA and DNA in situ on whole-mount Drosophila ovaries using tyramide signal amplification. With subsequent immunostaining of chromatin components, this protocol can be easily extended for studying the interdependence between chromatin changes at genomic loci and their transcriptional activity.